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SOLUTION: A personal computer 4 obtains RGB gray level information, chromaticity 
information, and chroma information by processing the picture information of a . 
blood-collecting test tube 1 0 taken with a color CCD camera 1 2 and finds the position of 
the boundary between the serum part and other parts of a blood sample collected in the 
( tube 1 0 from the chroma information. In addition, the serum is made to be collected 

effectively from the test tube 10 by calculating the quantity of a collectable serum from the 
boundary information. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the amount measuring device of blood serums in a blood collecting test 
tube, in detail, this invention is faced extracting a blood serum required for automation study analysis 
with a distributive-pouring vessel etc. from the blood collecting test tube to which centrifugal separation 
was applied, and relates to the amount measuring device of blood serums which measures the amount of 
a blood serum part beforehand. 
[0002] 

[Description of the Prior Art] If centrifugal separation is applied to vacuum blood collecting tubing as a 
blood collecting test tube, it will separate into two-layer [ of the blood serum section and the clot 
section ] in this blood collecting tubing, and if a separating medium is put in, it will separate into three 
layers, a blood serum, a separating medium, and a clot. 

[0003] Thus, from vacuum blood collecting tubing with which each component was separated, it pours 
distributively by sampling only a blood serum part required for a chemical analysis with an automatic 
machine. Although the approach of pouring distributively was taken in the former after moving only the 
blood serum section from vacuum blood collecting tubing to the sample container prepared 
independently when pouring distributively with an automatic machine, the direct blood serum part is 
extracted more often from this vacuum blood collecting tubing in recent years, using the vacuum blood 
collecting tubing itself used when collecting blood from a patient as a sample container. In this case, 
when a clot precipitates at the pars basilaris ossis occipitalis of vacuum blood collecting tubing and a 
separating medium is used, this separating medium comes to remain between a blood serum and a clot, 
and, thereby, a blood serum and a clot are separated in vacuum blood collecting tubing. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when pouring distributively directly from vacuum 
blood collecting tubing as mentioned above, there is a trouble that it is difficult to carry out the specified 
quantity sampling only of the blood serum required for analysis. For example, since a distributive- 
pouring nozzle will reach to the depth of a clot or a separating medium and draws in to components 
other than a blood serum required for analysis when the amount of blood serums is not securable enough 
blood collecting tubing in the case of distributive pouring, there is a possibility of blocking said 
distributive-pouring nozzle. 

[0005] For this reason, after moving only a blood serum part from vacuum blood collecting tubing to the 
sample container prepared independently, the approach before saying that it pours distributively is taken. 
If this is realized that what is necessary is just to be able to measure correctly [ before pouring 
distributively the capacity of the blood serum part in vacuum blood collecting tubing with which 
centrifugal separation was applied ] when pouring distributively directly from vacuum blood collecting 
tubing, in order to solve such a problem, the limited amount of blood serums will be assigned in order of 
the priority of required analysis and inspection, and the amount of blood collecting will become possible 
[ using few patients' blood serum effectively ]. 
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[0006] From such a view, the approach of measuring the amount of blood serums in a blood collecting 
test tube is proposed as follows by the former. For example, the sensor (interface detection sensor) 
which detects the boundary of each component is inserted into a blood collecting test tube, and the 
method of detecting the location of a clot or a separating medium is proposed. The technique which the 
technique which various classes of sensor in this case are proposed, for example, used the transmitter- 
receiver of a supersonic wave for JP,53-71897,A was indicated, and used the optical fiber for JP,53- 
11 61 90, A is indicated. 

[0007] Moreover, an electrode is inserted and the technique using a resistance difference or an 
impedance difference is also proposed. By the approach of detecting the location of a clot or a separating 
medium using the above sensor, the need for the desiccation after washing in order to insert a sensor into 
a blood serum, to fully wash a sensor for every one extraction in order that the blood serum of a front 
sample may prevent mixing in a next sample, especially when using it for analysis, and to prevent 
mixing after washing is also produced. Moreover, if a sensor is touched in the case of maintenance of 
equipment etc., there is possibility of the infection from a patient's blood and it is dangerous. 
[0008] Moreover, by this conventional measuring method, while the scale of a facility is large-scale and 
great costs start plant-and-equipment investment, there is also a trouble that the interface location 
detection time concerning one blood collecting test tube starts for a long time. 
[0009] Furthermore, the method of detecting the boundary of each component is proposed by the light 
which penetrates a test tube. For example, some methods of recognizing a boundary in quest of the 
property that make a test tube penetrate and permeability changes the light from one light source besides 
a test tube with wavelength of reception, the amount change of transmitted lights, or light by the light 
sensing portion etc. are proposed. (Refer to JP,2-40539,A, JP,2-38968,A, and JP,1-44464,A) . 
[0010] By the way, although specimen ID signalling which prepared the bar code label in which 
Specimen ID is shown in the front face of vacuum blood collecting tubing is adopted and prevention of 
a specimen handling mistake, rationalization of measurement, etc. are attained by this In order to apply 
the above-mentioned approach to the amount measurement of blood serums with vacuum blood 
collecting tubing It is necessary to remove the bar code label in which the specimen ID stuck on the 
front face of vacuum blood collecting tubing is shown, or to limit only to transparency detection in the 
location where a bar code label is not stuck, and is not suitable as the approach of the amount 
measurement of blood serums from vacuum blood collecting tubing. 

[001 1] Then, even if you are in the condition that the bar code label in which Specimen ID is shown was 
stuck on the front face of for example, a blood collecting test tube, without making this invention in 
view of the above, and inserting a sensor into a blood serum, the equipment which measures correctly 
and quickly the boundary location of the amount of blood serums, a clot or a separating medium, and a 
blood serum is offered cheaply, and let it be a technical problem to make it possible to annotate by direct 
from a blood collecting test tube. 
[0012] 

[Means for Solving the Problem] For this reason, a means for invention concerning claim 1 to carry out 
color photography of the blood collecting test tube, and to acquire the color image pick-up information 
on this blood collecting test tube, A means to search for the red in each pixel of a color image pick-up, 
blue, and green shade information from said color image pick-up information, A means to remove 
lightness information from said shade information, and to search for chromaticity information, and a 
means to search for saturation information from said chromaticity information, It constituted from said 
saturation information including a means to ask for the boundary line position of a blood serum part and 
other parts among constituents of blood, and a means to calculate the amount of a blood serum 
extractable from said boundary information. 

[0013] Invention according to claim 2 was constituted including a means to set a blood collecting test 
tube so that the location where the bar code label in which the specimen ID of said blood collecting test 
tube front face is shown is not stuck might turn to bearing of the exposure axis. 
[0014] A means by which invention according to claim 3 set said blood collecting test tube was 
constituted including a rotation means to rotate said blood collecting test tube, the glossiness sensor 
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which detects said bar code label location, and the control means which controls said rotation means 
based on the detecting signal from said glossiness sensor. 

[0015] Invention according to claim 4 calculated the variation in each dot of the pixel of red, blue, and a 
**** component from the pixel order predetermined dot near [ for which it asked with said saturation ] 
the boundary line position, and variation constituted it including the means which makes the location 
used as max a boundary line position. 

[0016] Behind the blood collecting test tube seen from said bearing of the exposure axis, a blood 
collecting test tube is made to carry out abbreviation adhesion, and invention according to claim 5 places 
the member of a white network, and photoed the blood collecting test tube. 
[0017] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained in full 
detail based on a drawing. First, the principle of this invention is explained. When blood is separated for 
every component by the centrifuge method, each component presents an original color, respectively. By 
recognizing a difference of this color from the red who incorporated from the color picture, green, and 
the shade information on blue (RGB), the boundary of a blood serum part and other parts is recognized 
among constituents of blood, and the amount of blood serums is calculated after this. 
[0018] this invention persons analyzed the color picture of the blood collecting test tube after centrifugal 
separation. Consequently, the chromaticity information (mixing ratio of RGB each component to the 
average of RGB) which removed lightness information from the shade information on RGB could be 
searched for, and it has checked that the saturation value calculated from this chromaticity information 
showed a value high in a blood serum part. 

[0019] While this looks a blood serum part is highly transparent and vivid as an image, a clot is the solid 
of a blackish color and image top vividness depends it on a low thing. Moreover, it is because a 
separating medium also presents opalescence and vividness looks low clearly compared with a blood 
serum part. Not only when it is the yellow which blood with the normal color of a blood serum shows, 
but in the blood serum near red etc., it will be applied, and these things can calculate the field of a blood 
serum part in almost all blood collecting tubing by recognizing the field where saturation is high. 
[0020] Drawing showing the concrete configuration of 1 operation gestalt of the amount measuring 
device of blood serums of this invention based on the above principles in drawin g 1 and drawing 2 are 
the flow charts explaining the contents of control of this equipment. In drawing 1 first, the amount 
measuring device 1 of blood serums of a blood collecting test tube Color CCD camera (only henceforth 
a camera) 2, and the video input board 3, A personal computer 4 and the motor 5 for test tube rotation 
(only henceforth a motor), the glossiness sensor (for bar code label location detection) 6, the test tube 
chuck 7, and the lighting 8 for image photography — since - it is constituted, and gets down and a 
camera 2, a motor 5, the glossiness sensor 6, the test tube chuck 7, and lighting 8 are arranged in the 
measurement black box 9, respectively. 

[0021] Here, said camera 2 carries out color photography of the blood collecting test tube 10, and 
constitutes a means to acquire the color image pick-up information on this blood collecting test tube 10. 
Moreover, red [ in / in said personal computer 4 / each pixel of the color image pick-up from said color 
image pick-up information ], Blue, a means to search for shade information [ being green (RGB) ], a 
means to remove lightness information from said RGB shade information, and to search for chromaticity 
information, A means to search for saturation information from said chromaticity information, a means 
to ask for the boundary line position of a blood serum part and other parts among constituents of blood 
from said saturation information, The variation in each dot of the pixel of RGB each component is 
calculated from the pixel order predetermined dot near [ for which it asked with a means to calculate the 
amount of a blood serum extractable from said boundary information, and said saturation ] the boundary 
line position. Variation has equipped the function by software as each means of the means which makes 
the location used as max a boundary line position. 

[0022] Moreover, a means set the blood-collecting test tube 10 constitutes, and a personal computer 4 
has equipped by software the function as a control means which controls said motor 5 as a rotation 
means based on the detecting signal from the glossiness sensor 6 so that the location where the bar code 
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label in which said motor 5, the glossiness sensor 6, and a personal computer 4 rotate the blood- 
collecting test tube 10, and the specimen ID of this blood-collecting test tube 10 front face is shown is 
not stuck may turn to bearing of the exposure axis. 

[0023] Amount measurement processing of the blood serum part using this amount measuring device 1 
of blood serums is performed as follows. That is, the blood collecting test tube 10 is placed in front of a 
camera 2, and it is made for the location where the bar code label which is made to rotate the blood 
collecting test tube 10, and shows Specimen ID to the transverse plane of a camera 2 by the motor 5 is 
not stuck to come. 

[0024] In this case, although the location where the bar code label is not conversely stuck by a bar code 
label's sticking and detecting a location is got to know, this is an approach generally used and said 
glossiness sensor 6 can perform it easily. When the blood collecting test tube 10 of the location where 
the bar code label is not stuck in front of the camera 2 is reflected, the color image of the blood 
collecting test tube 10 is incorporated on a video input board. 

[0025] The image of the video input board 3 is captured in a personal computer 4 in a bit map format, 8 
dot each each [ of right and left ] pixel is extracted from the center line of the perpendicular direction of 
a blood collecting test tube image to recognition, and it changes into the shade information on RGB in 
each pixel. Although 8 dots of right and left were used for the number of pixels to extract with this 
operation gestalt, it is what was adopted as an example of recognition count, and this invention itself is 
not limited to 8 dots of right and left. From the shade information on this RGB, recognition count of the 
boundary of the oil-level location of a blood serum part and a clot or a separating medium, and a blood 
serum part is carried out. 

[0026] Next, with reference to the flow chart of drawin g 2 , the detail of amount measurement 
processing of the above-mentioned blood serum part is explained based on the contents of control of a 
personal computer 4. 

[0027] It is step 1 (it is written as SI by a diagram.) first, the following ~ being the same - it sets and a 
blood collecting test tube is positioned using the glossiness sensor 6. That is, a control side is ordered 
the location which does not have a bar code label using the glossiness sensor 6 so that it can incorporate 
without the image of the recognition field shown in drawing 3 overlapping the bar code label 1 1 . 
[0028] In step 2, the image pick-up information on the blood collecting test tube 10 is acquired with a 
camera 2. That is, if a personal computer 4 receives the control signal of the glossiness sensor 6, it will 
capture blood collecting test tube image pick-up information with a camera 2. 
[0029] In step 3, blood collecting test tube information is transmitted to the video input board 3 as an 
NTSC video input signal from a camera 2. 

[0030] At step 4, the information from the video input board 3 is changed into a well-known bit map 
format. 

[0031] At step 5, it changes into the RGB shade information in each pixel from bit map format 
information. 

[0032] At step 6, it is made the chromaticity information (r, g, b) which removed lightness information 

from RGB shade information. 

Namely, r=R/(R+G+B) 

g=G/(R+G+B) 

b=G/(R+G+B) 

r+g+b=l It considers as a chromaticity flat surface. 

[0033] Saturation information is searched for at step 7. That is, as shown in drawing 4 (A), chromaticity 
information (r, g, b) serves as a set of the point on the same flat surface (r+g+b^l chromaticity flat 
surface), and asks for saturation from the point on a flat surface as shown in this drawing. Saturation is 
expressed with the ratio of WP/WQ in drawing 4 (B) (bibliography image-processing applied- 
technology Kogyo Chosakai Publishing). In this case, the point W of drawing 4 (B) expresses an 
achromatic color at the center of gravity of an equilateral triangle. Points P are a point on extension of 
Segment WP, and an intersection of point r+g+b=l (r>=0, g>=0, b>=0) on a flat surface. 
[0034] A boundary line is recognized at step 8. That is, since a blood serum part has the value of 
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saturation higher than other parts, it recognizes the part to be a blood serum. A detailed explanation of 
this asks for the moving average from the incorporation starting position of saturation information to 
termination. If this is expressed with a graph, it will become like drawing 5 . A blood serum part 
determines the default value which can surely be extracted, and recognizes an upper part as a blood 
serum part from the level determined with the default value. The maximum of |Rn+l-Rn |+|Gn+l-Gn 
|+|Bn+l-Bn | (refer to the graph of drawin g 6 ) of the part is detected by making 15 dots into a 
recognition region around the pixel of the both ends recognized as a blood serum part as an interface 
location of a blood serum front face or a blood serum, and a separating medium. 
[0035] The capacity of a blood serum extractable for every classification of a blood collecting test tube 
is calculable by giving the classification of the photoed blood collecting test tube to the blood serum 
boundary information searched for according to the above operation. 

[0036] In addition, when the bar code label 1 1 is stuck more than over the semicircle of the blood 
collecting test tube 10 by putting the lighting 8 to be used in the recognition of the amount of blood 
serums based on this saturation information from the transverse plane of the blood collecting test tube 
10 and it sees from the transverse plane of a camera 2, if there is about 6m mor more of clearances 
where the bar code label 1 1 is not stuck, recognition of the amount of blood serums is possible. 
[0037] Moreover, it can recognize with this configuration which recognizes a blood serum field based 
on saturation information, without being influenced of the alphabetic character which is photography by 
the reflected light and was printed by the bar code label, and a notation. 
[0038] Furthermore, it is desirable to perform distance amendment processing for deducing the 
magnitude of a measurement object from a vidfeo image in fact in addition to each above-mentioned 
processing. This distance amendment photos the points (for example, LED etc.) that distance became 
settled with the test tube image, always amends distance, and guarantees the accuracy of measurement. 
[0039] With the blood collecting test tube 10 which extracted direct blood from the patient by using the 
equipment which recognizes the boundary location of the blood serum capacity in the blood collecting 
test tube 10 and a clot or a separating medium, and a blood serum from a color picture with a camera 2 
according to this configuration With the condition that the bar code label was stuck, since the amount of 
blood serums can be correctly obtained before distributive pouring, among the extracted blood, 
according to the extractable amount of blood serums, it becomes possible to assign a blood serum from 
analysis and inspection with high priority more, and a deployment of a precious blood serum is attained. 
[0040] Moreover, it is not necessary to insert a sensor into the blood collecting test tube 10, and, 
therefore, sensor washing etc. can manufacture an unnecessary safe distributive-pouring machine easily 
by telling a distributive-pouring machine about the boundary location of a blood serum oil-level location 
and a clot or a separating medium, and a blood serum. 

[0041] Furthermore, in this measuring device, the scale of a facility is small, there are few costs 
concerning plant-and-equipment investment, and they end, and the interface location detection time 
concerning one blood collecting test tube also has the advantage of being short. 

[0042] In addition, in the above-mentioned configuration, the classification of the blood collecting test \ 
tube to be used can also be recognized from the incorporated color picture. Moreover, if the paper of the 
member of the white network which carried out abbreviation adhesion, for example, white, and light 
gray, or the body of plastics is placed behind the blood collecting test tube 10 seen from the camera 2 at 
the blood collecting test tube 10 The lightness of the blood serum image in the part on which the bar 
code label was stuck by the blood collecting test tube image, and the part on which a bar code label is 
not stuck, saturation, and the image that does not almost have the difference of a hue can be obtained, 
and it can consider as photography of blood collecting tubing which lessens effect of a bar code label. 
[0043] 

[Effect of the Invention] Since the amount of blood serums can be correctly obtained before distributive 
pouring according to invention concerning claim 1 as explained above, While becoming possible to 
assign a blood serum from analysis and inspection with high priority more and attaining a deployment of 
a precious blood serum according to the extractable amount of blood serums among the extracted blood 
By telling a distributive-pouring machine about the boundary location of a blood serum oil-level 
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location and a clot or a separating medium, and a blood serum It is not necessary to insert a sensor into a 
blood collecting test tube, and therefore sensor washing etc. can manufacture an unnecessary safe 
distributive-pouring machine easily, moreover, the scale of a facility is small, there are few costs 
concerning plant-and-equipment investment, and they end, and the interface location detection time 
concerning one blood collecting test tube also has the advantage of being short. 
[0044] According to invention concerning claim 2, the amount of blood serums can be correctly 
obtained from a patient before distributive pouring with the condition which shows Specimen ID with 
the blood collecting test tube which extracted direct blood that the bar code label was stuck. 
[0045] According to invention concerning claim 3, a glossiness sensor can detect easily the location 
where the bar code label is not stuck, and the location of a blood collecting test tube can be controlled 
proper. 

[0046] According to invention concerning claim 4, the boundary line position of a blood serum part and 
other parts is more discriminable from saturation information to accuracy among constituents of blood. 
[0047] According to invention concerning claim 5, the lightness of the blood serum image in the part on 
which the bar code label was stuck by the blood collecting test tube image, and the part on which a bar 
code label is not stuck, saturation, and the image that does not almost have the difference of a hue can be 
obtained, and it can consider as photography of blood collecting tubing which lessens effect of a bar 
code label. 



[Translation done.] 
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